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摘  要 
Ⅰ 
摘  要 
在世界范围内白光 LED 照明已经成为重要经济价值和社会意义的高新技术
产业。本论文首先阐述全球 LED 的发展概况、白光 LED 的器件结构和工作原理、
LED 封装的主要工艺以及 LED 荧光粉涂覆传统工艺的局限性；然后针对大功率









性能和荧光粉用量等因素对涂层效果以及 LED 发光性能的影响。 
后以有限元分析理论为基础，利用 Ansys 软件对封装结构、使用材料和封



























































White LED lighting had become a newly high technology with great economic 
and social importance in the world. The packaging technique of high power LED 
lighting was focused in this thesis.  
In the first chapter, the development of LED lighting in the world, the structure 
and mechanism of white LED, and packaging process applied currently, especially the 
coating technique of phosphor for high power white LED and its limitation, were 
reviewed.  
The matching of the spectra between blue LED chip and yellow phosphor was 
then evaluated so as to improve the conversion efficiency and the output light quality 
of white LED lighting. The measurement of the emission spectra for the LED chip, 
and, the emission and excitation spectra of the phosphors was carried out to optimize 
the conversion efficency of white LED lighting. 
A novel technique for the coating of phosphor was proposed, and then adopted to 
obtain a phosphor layer with controllable and uniform shape ,which was developed by 
using of fumed SiO2 particles. New kind of mould and a switch were made by 
ourselves which controlled the chip up or down. Therefore high power LED samples 
with the phosphor layer of uniform thickness and shape and excellent performance 
were achieved. The effect of the fumed SiO2, organic resins, shape of the phosphor 
layer and the phosphor on the performance of LED lighting was discussed in details. 
Based on the heat transfer theory, a theoretic simulation was conducted .With  
the finite element method, a model of LED lighting was adopt by the Ansys software. 
The result of LED lighting was influenced by the structure, material and processing of 
the packaging.  
According to the result，a ceramic plate was made and compared with the Al 
plate for the effect of heat transmission. 
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发光二极管（Light Emitting Diodes, 简称 LED)是在半导体 p－n 结两端施加
正向偏向电压时发出紫外、可见或红外光的发光器件，是新的固体发光光源(Solid 




如图 1.1 所示。随着对Ⅲ-V 族化合物材料的深入研究、金属有机物化学气相沉
积(MOCVD)生长技术的日趋成熟、超高亮大功率发光二极管(HP-LED)和 GaN 半
导体材料制备工艺的不断完善，工业界已经开发了光电转换效率非常高的发光二
极管，特别是采用氮化物半导体 GaN 的蓝光 LED 的实用化，将高亮度的蓝光
LED 与钇铝石榴石荧光粉(YAG：Ce)组合在一起[2]，开发出光效达 100lm/W 以上
的白光 LED。 
 
图 1.1 LED 发光效率的发展 
 
白光 LED 光源研制的成功，为其以后在普通照明领域的应用发展创造了条
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2 
其 吸引世界目光的就是节能和环保的特性。与普通白炽灯相比，白光 LED 照
明可节电 80%～90%、与荧光灯相比可节省 50%的电能；寿命可达 8～10 万小




表 1.1 白光 LED 与其他光源特性的比较 









白炽钨丝灯泡 低效率、高耗电、寿命短（1000 小时）、易碎. 
 








1.2 LED 发展概况 
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